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(57)Abstract 

PROBLEM TO BE SOLVED: To simplify constitutions and reduce 
the sizes of various kinds of power units used for electrical 
systems, control circuits, etc., for driving hybrid vehicles. 
SOLUTION: When the reactances of an inverter and the three- 
phase coil, etc., of a motor connected to the inverter exist, a high- 
voltage battery 194 is connected to a low-voltage battery 184 via 
one transistor Tr2 and diode D2 in the inverter and one phase (U- 
shape coil) of the three-phase coils of the motor. When the 
transistor Tr2 is turned off at a prescribed timing by making an 
electric current to flow into the U-phase coil from the low-voltage 
battery 184 side after the transistor Tr2 is turned on, electrical 
energy stored in the reactance of the U-phase coil flows into the 
high-voltage battery 194 through a diode D1 and charges the 
battery 194. Consequently, the high-voltage battery 194 can be 
charged from the low-voltage battery 184 side, without using 
complicated boosting circuits. In addition, the inverter can be made 
to conduct unipolar operations by using the one-side transistor of 
the inverter. 
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#1 2 7* s [sl$EL, ?7 V?vt7 > 1 5 6 <r>?y>* 
>irim&t>*>&<> Ltztf^X, &iZT%&<v7-V 1 9 
4^CioT^4t, i>->*> 1 5 O^r^^V^^^ 
t4wt* ! tifs 1 5 0 Sr£iItl1-£ikrt*T 

§4v^ D CI o L£#ffis(4, Jffi/^f'J 1 9 limbfr 
(DEL H -C&« LffloTLSo tzifrbs tztk l^iSEE^ < 7 
f'H 9 4 36*S*SMb»-J: ^^kL/c^T-«P#H*M 

^^k'tc^C^pIt&tt^^o fcffytyr'J 19 4^ 

%S*^ ^ ^5k^k'0^c4oTv^^T-^b4 o Lfc 

1 8 4 ^m^^^LTv^^H 
14, £*l*»EELT— .&WE/t?x>j 1 94t*lTl 
titf, 1 9 4*ffiv^te»«l«*I!Bi&i-* 

rti^iS. zr.W-y\ 5 0 B.^HJ1- ^L14*> W. 1 
^-?MG 1 tfHWIfcLTttffl-C§4*»^ 
77'J18 4*'f ) ^ , ?f , J 1 9 4 IC^L^xli^i 

m*t±, i^i 5 ootmiz&^mjj'es.v&o 

[0 0 3 0] ? t V 1 9 4 , £11 <9ia&@E& 1 9 

1, ilO^-^MGl, 'J V- 2 145^^2 2, 
7 7" 'J 1 8 4 4 Xf\zMM3-=- ?M90 (D&WWWi 
@2C^U:o 445. JfcEEXyr'J 1 9 4 (4, U 
lH^L7t4^H, ^2C0^e-^MG 2ffl©*2©R» 

HE&i 9 2tctsNs$*i.Tv»*A* N m2%*\±m2<r>mm 

JK19 2 t<DW:m±, HSSrWUfco 
[0 0 3 1] H 1 <^fEfti]3& 1 9 lrtW6fll©h7Vy 
X^T r 1 4^LT r 614, h^Vy^?^ W<-^Sr 
mm LT45 0 , -»OM? -fVPl, P 2 tc^ LT V 
k > > k 4 4 4 -9 2 ifo^7T*St^fi> 
-tOSMfoftC, flSlOt-^MGlOHfia^fl' (UV 
W) ^i^fttv^o ^h7/"/^?Trl~ 

4«Rffl^^^5j— KD 1 ~D6*«^«$*LTv»4o V 
'f > P 1 , P 2 »4, J(E/<y 7- U 1 8 4 <7?7°7 7,ffiiJ 
k t fx zfijtc,. -t*L-r*tSN**itTv»4o ttz. VM 
=L-y Y 1 9 0 7^14, mi <D$mW&l 9 1 <V&Y 7 
v ? T r 1 fcv* LT r 6 *K»i-4IWl«* S u , 
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Sv, SwiaJ:tfift&«Rte«*a f ttA*itTv»a 0 
m®a.-y m 9 o i±, mi «*-^MG 1 <DMm (* 

«t454UTI]£) B#KS4, tft4tb?>^^Trl4 
v>LTr 6V>*>tifm<Qm&*. tWm-tS u, Sv, 
Sw»ciijra3fcftlM»LTv»*o IIO^-^MGIOH 
ffla-f/HJ, V, Wlcafth.&Vifcli'. PVfMW»CJ:o 
T«ttW4iEBa£U»IM«*U 2 OSfn 

fcaBBfc«l»$*L*o dOftm, ^lO^-^MG 1 Sr 
2jfrLTV*S»frHli, -^Sffln-OHJ, V, west 
iti«iltm:»3. @^8BE#^^:$^-t^^>9, -ft 10 
m^fctoSE-iffliittZtLtzv-fi 1 3 214, CW?K#t 

[0 0 3 2] *JE'< •;f , J194 Ov-f ^.X WES? -T 
>P2(4, y V— .2..2..«D»j£Sr#-L-C\ ®E/<yf-y 1- 
8 4 0-7.-ir-f^fflimie5'f >Q2»C*fflE**LTv^ 0 tffe 

©E^yf" 'J 1 8 4 <7)7'7*iim?Ii7 'fVQlli, 
U V-2 lCDgpifctf-LT, gl(0^-?MG10Yfe 
■«$*i.3t=ffl3 >f juuvWO+iC^j:gH?ittv^o 

[0 0 3 3] (3) JUEftW : *»*»4flWECJ: >9, ©BE 
A7f'J 1 8 4«*>t«E^ff , J 1 9 4 4:^*1-* i 20 

El 3 (4, f'J 1 84 *JBv»TJl5E'<y f'J19 

•c*a„ v*t. e f i e c u i i o & £ tmni 

Hoi? M 9 0(4, Hffi^yT-'J 1 9 4*feiri Ofg 
ibllKl 9 l t^LT^-^MG 1 t«*trtt»U » 
1 co^e-^MG 1 Ci»)x>y> 1 5 0 OgMLXlt 

(OSi^E^vf V 1 9 4CDiaifeffilci&t>w-cabi 

So #S^n^7A-et4, Sf, 'J1/-2 1, 22&Ii 

«+SiB£U*Tfc3 (Af7yS 2 0 0) o 

[0 0 3 4] igE^T, ft 1 C7}fati[5]£& 1 9 10b7>->* 
7Hr2?'0. 5 [s e c ]JSje§«)Br5efii£$7 (=* 
V^flTo n/ (*>»BTo n+*78*|WTo f 
f) ) *7 2*tZ>mWiE^-*lirt-t2>o Yy> 

vXHr 2* f ^->*>i" * fiEAyf'J 1 8 4 

^iu^-^mg 1 cd^.s, *- ^MGiouta^ 

-OK h 7 ^ T r 2 ^lotfiE^y f 'J 1 8 4 40 

0) o cmci t') 1 8 4*^1^- 

?MG 1 nun? J )l>$:frLxmtiZW,mZWi*lz±g. 

1 S|»|Hfcfc4*»fl3«SESMb*ia 4 L7to Har*- 
Si^:>7>y^nr 2 h 

HI4, 3pHSi^J-CI4 0. 4 2 [s e c]T-£>S 0 ^<75^-> 
B$M«)iiliS£^oT h5>->***T r 2 71" 50 
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^*fr*\,zibWmigM3)\zS.vX > ?4 *-'KD 1 
fc^LTSBE^vxU 1 9 4 UBWFJCWSfE^ixa*^ 

^E^*vf >j 1 9 4* t jfcws*L*o i- 4jgfeeii 
<o#am?sse-ei4, ii^-^MGiwis^-n^ 
*©-o-p*i u*a =» * floWEiatto y 7 * * 

LT, -fy^-*^*4SUOf3ttlI]i&i"9 lO^* 
— KD 1 ^#JEHS&» ~?y 4 9 LXft 

[0 0 3 5] iBOW-3-- y M 9 0 hom^ri- 4 K # 1 
OIE1&I1B&1 9 lWh7>W^T r 2Srtt«JiSL*> 

^yf'Jl 8 4**«fcLT v SGEE'<y7 i y 1 9 4I4# 
HttbsWfcivtv* < o ±133^ r |:4 5f7 > 9 
T r 2 <0ftU»5^ ^riTT«St4JT«$ 

777*2 2 0) , h7>v^.^T r 2<7>am : Sril?-T1- 
J 0 £C98#WTT'4, itff/^f'll 9 4^0*SK f 
ft?x^i:l-C10 [K J]«g^i-^B#Wt LT 
56*'f>ii.T^>io SP^>> d?>0!]T(4, BfWTTfcSS-* 
AEE^^yT'J 1 9 A<DimM.^^-thZ t 
IZtSMLX^Zo -?"Of£, 'J1/-2 1, 2 2<Dm&*W 
■oX*V>&£.imtitL Ut7 7'2 3 0) ; *GE*at* 

T LTdi-^OfU^l^- K^M^o %m>*v T U 1 9 4 K 
dZ«&*tJ*9Em«*i.fc«>T, t©f> ttHBi-y h 1 
90(4, SSI, *20*-^MGl, MG2=Srfflv^T, 

x>v>- 1 5 0 ^vbm-tiMn^^n -t^tiS. 

[0 0 3 6] (4) |Qfe«^ffl«j* : iJLtO 4 ^ (c« 
BE$*L**iafiWI<0''W'r , J ? K*MC4tL(f, #SU^ 

7<7f'J 1 8 4^ib^E7N*vf y 1 9 4^1E$P^A'3 r 
S:E^tSit* f tl4,, Lfc^oT, SE^7f'J 1 
9 4 CiIdW^tTj6tt*«^l6*«fflKHSofct LT 

ttE/<7 7'j i s 4 zmmt LT, 1 5 0 

H^f4, ^1OT-^MG 1 ©Uffl3<f ^tW >7n-- ^ 
-e£*f£lOfEI&08&l 9 l©h7'/yX^T.r 2, ^* 

<{*-YD itmmLxmj&zi\. 'i<mx% m&ttwfi 

-21, 22 ^M4, 7*'J y K*M'w**W^K't 

Sffl (C 4 & = x h £0±#, ««SttO(£T tv>o feMH* 
iBSt-f *it t«cv»„ 
[0 0 3 7] *7t, 2^Hife{R)H4^(4*, *S«5PL»tS 

2 1, 2 2Ci^TilgSttio iO/;*, «^ 
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[0 0 3 8] ( 5 ) *<Dmn®.W : JSJLhOftETNi, # 

*t Ltil^-^MG l«>U;|S="f **&v>fcP, 
Vffirnf*. W*S3^;i^£<IWwfiJffl-r*£i;&< 

X9T r 4i*> ■ ¥ 4 KD 3 £7>LT, 

&E'*yr'Jl 9 4£?Emi-*o Wffia^r^Srffi 
h7>->***T r 6 • *7 U V 

4*- KD 5£3>LTi§5E/*y 19 4 £3tmi-*o 
&ib\ #ffi»c«*L&«aElix il^-^MG 1 Kistt 10 

-*-.&£££*!>■*- ?MG ltf®&-fi>Z.ti±%\<\ fc 

[0 0 3 9] EK % *HiS0flT-J±, *-?MG lt±, Y 
kcofc-jg^*:* 1 , v>;b^£ AMtioTt IS) 
JfifcUfflv** ££:&*•?§;<&„ 1§ L£C0J&-g-H|± v I5C/T 

Ltzxii^ &j±s*vf-<) i s inwmu >*v»i**i 

[0 0 4 0] SIC, *|Qftffl|-e«i, lE/^f'J 1 9 4 
^M&E^y^'J 1 8 4-^O^EHti, HUB CD 3 

1 8 0tlv»tff4ofc#, ±a£Lfcm&fl&ftfrEv»T 
®^7tV 1 9 4^MS:E^y-r , J 1 8 4 fcjfcttt* 

£J% 1 9 1 coUffiOIE&llco h 7 > ? T r 1 t 30 

rMGKDum^j n>t&E.s*v7 L >) 1 8 4 ta>*mm 

-2 1, 2 2©Sljft«rfl3t^:±r % h7>v***Trl 
<d*>/*-7<?)T3--t-< tfsm-f&^tKZy), {SE 

t*) 1 8 4^>sm*au i-£t>*>?e««E£ftw 

h7Vy^?T r 1 **>Z*kZ> V 1 9 4 

J^feOWB&iFUtta'f ;VUt^LTfiEA7fV 184 
KEPiDSfU lEA'^f'J 1 8 4C03t«^7^t>^ o 
^IC^BUeTL^^'ftrtlCiR.f h X ■? Ke/tjeCD ^ -f $ >- 40 
^T-ltuK h 5 > * T r 1 7 fc v m^LliSS 

nm-txi t Lu^3-fjm*tfiSA7f'j 18 4, 

MK* l ofBttrlslB l 9 l oufflofttfl/'f *- KD 

2 (77-f*i-W*-KtLTftl) j&»fcUffl = 
f >l> U t 5|»lBg»Sr«ijt* f a*L4 0 £ CO X n iZ L 
X, Y7>VK9T x \<n*>/*-7*Wk*>&-f^t\Z 
X *) . THE.'*? 7- 'J 1 9 4 ^<MfflE^*-y f'J184^ 

•5, SSE^'yx'J 1 9 4CDlE7Jr^8^T^g;E'^'•;'7" , ; 1 50 
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8 4 *Sft£3E«-f4£ ttfX'£i> 0 £CO»fr£ 
ti. SE^TtfT (PtEUT) fcKfc SO 

T\ h7>v^^Tr 2CO^>B#Ki3j:O f ^7NpMf^ 

SffA'yf'J 1 9 4 S-fll^TiSE^yx 
'J 1 8 4 ^Ttmi-^EESli. £*>ffci:: 

[0 0 4 1] ±EHjfcOTTNi» h y * T r 2 

^WTT^tHlf LTfclK iftE/<yr»; 1 9 4K(£E 

»j 1 8 4frhim.ztih^*fr^ (7tm») 

T, ^M^fco i-5i:x-/y> oft;® jc/: < $ a,<d^* )U 
^-StfibiiJafrt: li. - cost t T < -f 2> 

£ t tSSSTfe^o ffi*, SE/^f'J 1 9 4 Kpfc^S 
«tffi-b>^«r|fi:ttT, SSE/t^TU 1.9 4COHIRco3t« 

^^cottTfc^.v^ 0 TtSS^aj-t^HrV-y-Ji, fct 
t U coltfi^ ZiW&mfe-t -5. ^ 7"co-b >-9- 

^-S-^iOtfeititTfea^ HE^7f'J 1 9 4K5SE 

[0 0 4 2] zuzy *%ffl<o%i2<DmMm\z'o\,*xm& 
ssti, it i mtmtmm, '^ rv y ksw m 1 # 

(1) fiEA7f'J 1 8 4-lCftx.T. M3 8 4tJ* 

(2) ftU^--> h 1 9 OiZSWZf&mtf&K&o 

fl-*ift3 8 4 cQtH^EIi, SE^7f'J 1 9 4 coffin 
SEi •)fi<K5£$*iTv^40T, »«7tfe3 8 4flOA» 
77^*^-*/^- KD 1 §v>LD 6 £r5>LT 
*aE* I S!Eiijitr£ t Ii4v»„ . 
[0 0 4 3] £Ol0fcWtfitt4W»i— y H90# 

/u - ^ > t± , A^'Jy KSffijjJ^Hf jt^f $ *i ^ 

frh%-\&L (7f7yS3 0 0) , £t035*ai** s 3T5fe 
'WTT?*ftlf (Xr-yT'S 3 10) , 'J U-2 1 , 2 2 
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vm&imj&L (7f7rS3 1 5) , hy>i?Z9T 
r2, Tr4, T r 6 £\ - >-f*J.-tf- 

^UfiiiWft^ (Xr^S 3 2 0) o i-^-;Hb^ 
ICiJV^T, -=E-^MG lOUVW^ffiff^^KSii 

t§7i:^U:c h7>*JA9Trl, Tr 

3, Tr 5 t±. ^7i:^jlS^(), ^E^*7-f'; 1 9 

MG 1 1±> ^l-mrfe3 8 4 O^HioTO^IE®)^^ 
4„ fti=\ ^>7>'yX?^^->t>^FII±> v^^>v!D 10 
£ P WMW ic J; o T^fe S C t * S T- § ^ S*W* t* Id 
i:/:h;v? 4, ■=&— ^MG l7>^ti37j£-£&-i:^T*# 

[0 0 4 4] \W5, Jm^MTZ>m*&1li) t . fn<£M* 

mz.x^i> tmmttziSi&izit uf'^ss 1 o) , 

'JV-2 1, 2 2<7>&££P*aBcL Ut'^S3 3 
0) , 1- 7 /• ? T r 1 ^ V 1 LT r 6 

*iOSI)i-^> (Xf'J7"S 3 4 0) 0 Z<D&$k, i£JE^*7 

f'j 1 9 4cr>wtiZRi^r, ^m^r-m^i 1 2Sriag 20 

[0 0 4 5] frfrZ>niMmiZ£iv\Z, $3W&3 8 4 t 
HSffi'-Wx'J 194t^, *-^MG lKSJbKffiBfcl- 
^.it^-T-l, M&mtil3 8 4 ^V^-^MG1<5 
lEidt, H&E^7x 'J 19 4 fcfflv^^e— ?MG 1 OlE 
»i£> S^^xT^ft^-t^T-^So ftJ=\ ± 
^L/^l, 3l2fSj§#!!-r-t±, -JW2 1, 2 2&l8v> 
Jtd*, E18^1-J;t^ % 'JV-2 1, 2 2£ffiw&^ 
tft<> M4mtfe3 8 4 ^. Ig^-^MGlOfln 
■i )V<D^^\Z^m. LT J: W -C0^^±> Ml 30 
rife 3 8 4<7?tB^lSE^JE^^^x'; 1 9 4 comi±<0&j 1 
/ 2 b LX& < o -eco^tc l±, ^Wftfe 3 8 4 75^3^ 
^tUr^E-^MG 1 04 l 14.*miE(±> »f-^r&3 8 4 <0 

mstt5i?^L< &&<t?-c\ naEE^^^T" 1 ; 19 4tc,to 

t*-^MG 1 ^lEKLTv^^t^ ra-mrfe3 8 4111 
tSEAyr'J 1 9 4fJJh7) s: R£1-£ifcliftv\, H 
M4ttvfe3 8 4com*^V-?-yx , ;oai^mJEJ: >9^ 

v^-&ni±, ^je^'-^x 1 ; 1 9 4 t)mmi&3 8 4 

[0 0 4 6] z\<nmMWT'i±, B2 (D\MMMM± 
UTM4«rtk3 8 4 £fflv^7>\ 1fflE^7x';^?^ 
i*^v*ftfc*£^ffl1-&-t &^T-$>* 0 
-£Kli> $S1&B#K, ^2c7?Ecii«^*fflv^T, *M 

[0 0 4 7] ±Rfatfl)-C»±77 * 3"J^120 Srffi 
W^^5J-E3$;<75^7 WWW -7*'; 7 K<ffl£®K-t-3 
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0, tj'v <; >^>v>^<^ll&§£#&®Lftv\ ,v^v9> 
[0 0 4 8] Jil±-egiBjL^ii>5> ^Wftto&wmwgt 

mB&^«fi£-c-^-r * - 1 &x- § s mmmi&<r>*m'it z 

ViWMfrhB 1 <7)\M.MM^co3c.W.®&t Lxmm-fK 

*»»tw*3V>Tx US 2 *>mzlBK J: & 

T =i ><7M >A- */^E- ^ QIRtrf Offi LT#EE[5]S&& 
J:-v» 0 i/^ WPjjfelTffl©*-^fcLTIi, ^-^MG 

^US&Srffl^T, ^IJj-T^x^^ >•? U •?■*)■ i 

? (7)=: J *) 7 9 9 > * t Lrm%i~ & ^ to! 

[0 0 4 9] JSLh, *|&tH(OV» < C5j&»0|£teWl^ov»T 
ft<^ -l->)SSlSr*aU(iLftv»W|-e, a^WJBSICJ:* 

mmm, mmm*t*<D3m ; t-9*?mm.<r>Y&i&, 

[U®<^ffi^ft^] 

[si i ] *5m<o%timi:$> h &mmm%iw.zmm. l ^ 
[12] -?-cof-am?f.^sws»:!i]s&oi5iB^iiiT-*)^o 

.[U3] -e-OWHBi-y hDUUTjBiffl&aa^E^n 
50' ?*7A<?)7D-f t-K'feio 
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f-n-V (##) 
Q 5H5 7 6 
C 



F*-A(##) 



3G093 AA07 

FA11 
5G003 M04 
5H007 BB06 

DB01 
5H030 AA03 

DD20 
5H115 PG04 

QE01 
5H576 AA01 

HA02 



AA16 CA01 DB00 DB23 
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CA01 CB05 
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AS08 BB01 
FF41 

PI 13 PU08 
QH02 SE06 
CC02 CC09 
HB01 JJ18 
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